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LP^a =£10IHS iSi 2&/a±3. 01gM£l21 iBI2EI/Pi3 0|ggd|2| ^e^j 



g olHCI^a =£10|« ifii 2S/Pi3 CHSM£I2| H£j£J§ Sf^^l ?l& SJBOII ffS 301 

ci. 4^1 ^si aa/p±a oiggaife iei aaoii gsrst ^cna siusi aiaa smsi ±jbi 
oiah* asecf. fe^i c\±BSi ^mioiAHfe 2|2t ia§ aasi si¥ ^ssp a e sjss ^ixife m 

« 3||?¥S SJfeP. 01 OH XIUxl^l S Cl^321 ^HilOt AH3»h SH2| gfi|*fS£¥EI 

ssisat^ eip. oi chi tna gui D^aa ^hioiahsi ess ia§ aaai §g^as¥a 25« 

SICH &3I §6Ja*0|| OloH g2t!oHHI SP. 010)1 g SfSSI &A| 0|| Oil AH &OI P^asi ^IHIOI AH2J g 
31 SOI EA|2H°^ £IE^ &I>I ^IBIOIAH LH¥ ^§ ^EIEIM £H3!S£^ £3131-01 

±E!§ 2E)/Qi3 CHSg£l2l H!£!g8 ST*:>|| SCI. 



0?52 

iSi aa/Cl^a CHS'SBI, ^IBIOIAH, SI". IBgdg 

£ IS S B:S2| £AI Oil Oil WE iBI SH/P^asi A|A|£0IP. 

£ 2fe ±2!g 2&21 B^ISte P±a21 ±-ffllOIAH2| g£ 25i!!§ S01^j= SS£OIP. 

E 3S All 3H2| Piaii 3|Xlfe iSi 29/Pi3 OlSgEIS SOI^fe A|A|£0IP. 

a>ar<v .7/* se o mots/ s&ji* 
g i'g§ siap^a = s*oi«g riai a a oil ae 22s, ^§1 ^ai gene stasias? si^ 
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§\& LH¥ ^§1 JHIzr CI ^3 ^ H]| 01 AH M ^bia^ oiECI^B EEioi^e £EH/P±3 CH^j 

g£l2* ±Em £EI/C|^3 OjgJMdl &30II 20IP. 

SrEP^a e^oi^ms a sett- p^2i ci^3S3f at ci^3eoii cnea^ o^s\ x\j\ 

M^i^^AH (Magnetic Transducer )ff SSffD. §^^2g &2I MS^AHgg °»^0ilO|Ei 
^(Actuator arm)0il 2joti XIXIHfc ^drOI CH (SI ider ) CHI iVSQ. *f fcBrOIHgg Ma!± = /Hgj» US 
CI^HgMOIOII S3| aiO)H(Air Bearing)^ ISefb §31 WICHU 5£(Air Bearing Sur f ace: ABS)M 
fcD. §31 HIICHiJ8 ^^AHM2j 31 31 3 D[Si g>X1 6fffl , SE^ &3| §31 tHIOig ^Olfe C\± 

3S0II 3|^£Jfe §S£| ^§1 311=011 9fiFg SD. CCrBrAH 811 E S^S S" XI of H i§& Xi3l s^a 
SI58PI ^ 6H AH CI ±3 SHH^OII/H S§& §31 WiOjg ^OIS SXIorb 201 drirSISrCr. 

§^5|og U^3i§ Ci^3 EdrOI^HI bHI 01 ^ H2IIOIS0II S^St EQOil 2]6H SI2^a. 

^nie EEi*f: IK §XhS 2!oH £31 ill SS^Oli §3ES 8388 r 3« 1 ^ SIP. OI2f 

^ErOICHMSI §31 tHICHS feOIS £sfA|2i £IM(Wobble)§ £EHffi- 4-E SID. 01 CHI IfEf Cl^ 
3 EErOI* 4S#XrgS &3I £01 EdfO|«2| tHIOI± SSilOl MOil §^6f3| 20)1 

BI±M Hf § CHI AH 2f SEIi Etl±^oHl ^a^S S>SP. 

P4-2] a^3i§ 5S6fb C!^3 E£ r OIM0il S1CHAH, §^2!2S ±*im SEIfe AH1 1 ^B¥2f HI2 m 
&¥OIIAH me ±31- g^XIDt , Olffli &3| ±21 m EElfe SJS EEi 8I£2| ^SOII ^>il^M Dm^ 

2011 2J6H ^gj^^f K«5!CK S^E^ &3| Si« #B0|| ¥^3^ ^3^11 ZQSAI-tJO 

£W 9**1 XI EH. #31 ol&^b= 8iM2l BrBOII 3¥^(Groove)0|| ¥*fHte 311*011 2J 

6H H£j^3l- »*SQ. 

□ SHI 01 QH #31 8i* OlSMPOil ¥3ii*M ^*f»te 28 SO. 2HU8r3 ¥*8S AI2J0I 

a a & oil ca^ grgsr ^e sin, #3i p^an esaiij 4*e ai3i ffiisoim. e§j #31 ¥ 
^i^moi ^Eiaoi EBrOi^oii i\m 4-e a^i hh^oid. a-^oi sj^ai 8 r B¥0ii ¥ 

^1^5 Dfe 28 EEi 2] ^i^ei i^Hf ^ISl XHI HirSh^l BCr. 



WtEiM £ ejwoj s5}g 2E) oj aijgH^s 5^1 ?i°h ^JBo^ Sl2f*j°J SS§ HIS ^011 Si 



Ah^sh s»| ^gapi o|sh a ^goj aj A! o|| oj| [Ti^ £EI/P^3 Oi^Maib ^Si EEi Oil 

ajCHE 8rU2| Cl^32f orUSI ^IUIOIAHM S^eia. P^32f ^211 01 AH ^ ^^IM 

EEi 21 2J¥ ^SSCf CH E ^§1 ^FX!^ Ui¥ ^H^^C inner opening)^ 3>^Cf. 01 rj XIUxl.^l 
E £|S8 C|^32f ^ffllOI/dPr SEi°J g£J^(Center longitudinal axis)E^^Ei 25 A ^£1£^ 

^Cr 01 Oil CLF S-h ^.Ol Cl^32f ^IHiO|AH2| SEH2J §^j^2^¥EI EH^iSOi £J\ m£± 

^011 CH oH geS8 r ?il SCK 01 CH! B ^§21 ^Al Oil Oil AH ^ fe^l P^32l ^ffllO|AH2j 131 BTOI EAi 
Xi\^J\ £|E^ ^IHIOIAH LH¥ ^§1 ^§ >1£I^M E^^IEJE^ ^^18^01 ±mm EEi/C! 

^3 ^^^M 9>^D\\ SCK 

01 Si ESS S58rS, E 18 8fECI^3 E^OI^SI ±21 m EEi/Ci^3 CH^Mdl(10)S EA| 

m 20ID. 4^1 ^Ei^ SEH/CI^3 Ol^M£l(10)^ ^Sl SP(22)0ii P4^2J 
CI^3M(12 14J6J8,20)S SttSD. 6,^ I CI ^3#( 12, 14, 16, 18,20)8 Cf^°! 

^ffl|0|AH^(24,26,28,30)0il 21 oH ^£I£JLN , EEi (22)^ C|>:3 E^0I^2| bi|0|^ gaiO|M(32) 

on a*rech 

gj\ ±&m SEi(22)^ Cf4^2J ^£rO|CHM(34)3f Cl^3gg SjSAI^jCL #dhO|CHS(34)8 

SIS8rfe Ci^3M^¥EH §Sf ^1^ S ^it 4- 2ife Xf^l MSi^SAHgS Slr^Ch S &S2| ^ 
Al Oil Oil AH ^ BXI % 3H2| ^^01 CH S(34)0I SOjXIH S1X|°1, 2| Cl^32i SSOI ' 8H»»te 
^BfOIH(34)» XFS8FP. ^ #£fOICH§(34)8 M^AH (36) Oil S^SCM, M^AH 

&S(36)8 ^^OilOIP ^(38) Oil ^SfSa. ^^OilOiEi ^(38)8 #BH(HI E l^S UhSl- ^01 

OilOIEl &(38)S m& AI3I3 ABJ0IHB.(34)0I CI^B^M SBSiE^ SFb SOI^ 3^' S9(EA|8^X| 
&2^)g ^blehCf. » ^S2| ^ A| OilOIIAH^ 5 3H2J CI>i3S^ 4^H2| ^Hl 01 AH SOI EAISH St XI Br 
QE 4^2J CI^3M^ >i1UI0|A1S2| 5»oil/dE S »BOI ^8r?il *8i ^ SIM8 »3»a. 

E 2011 EAIS bF2f SOI ±BM SP(22)fe g^ l ^(C1)S Pr£!D. Xil1CI^3(12)2f HM^HilOIAH (24)fe 
SEe: gfe'^(C2,C3)§ D\EO'. Ci^3(12)2j g^j^(C2)8 ^^^(CDE^^Ei (dD^BI E:M EH 
«BO. ^IHI0|AH(24)2i ^^^(03)8 *(C1 )E^^Ei (d2)>i£i E1M fiHiSSCK P^3(12)te CI 
^321 B&rtMdDS EH^I 7iP(d1)2j SOil 2|oH ^^3^ -&(Ud1=Md1x d1)°}M ^^^(C1)0il CH8H M 
21 »(UdD* 3>feCL mspnis. ^IHI 01 AH (24)^ ^ffllOIAH 9»(Hs1)3( EH^I >l£l(d2)HJ 5 Oil 2] 

oh ^y^sfe sterM s«^(ci)oii □« i^i a*(iisi=Msix d2)s s>^a. 

£Si 2fB»A|9|^| oH E 20il^ 8JU2I Cl^3(12)2f ^Hl Ol AH (24)m ^Si 20IU, fcttSf 
^Ol Pa CI±3MIif ^IHIOIAHME ^S2§ EH5iS 28 X^SorD. CH^OI, CfS 

□ ^38(14.16.18.20)3 ^IHiOl AH M(26,28,30)8 ^ e^'^Oil CHoH 131 Et(Ud2. Ud3, Ud4, Ud5, 
Us2, Us3, Us4)M ^FXI^il gQ. OldJi p^ag{ 12, 14. 16. 18.20)3 ^KliOl Ai g (24,26 ,28,30)8 EH 

3!£iCH P^Bil i^IHI 01 AH H2i 121 »S »2| SIS Oil 5 2 8^IS P. ( 7 - °0 . 01 a »0I I2i 
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Ol a SB! (Hfil«£l« HI5BSSMI §?2£ ±S# £a/P±3 OiS§£Pf B«WX|3y S 

□ . 

PiHia ^Hioiwas £ 2on>d soixife ahsti soi ife^2£ o- £fe iao^ * 2H«s 

P [S US B *|AI 0(1011 □>£! HieJE 3, 4. Efe 5:H a±3«« ±S!M £H/P±3 

4= HP. 



P±3 

4= 


0° £H2!S! 

• meatus 


180" £H3!£! 
D^3»£ 


0° £E*!S! £ 


180° 2H2!S! 


^ffllOIAH 


CHOI ±IBIOI 
At 4= 


3 


13 


? 




1.2 


Ud/2 




4 


1.4 


?,3 


2.3 


14 


Ud 


4 


5 


1.3.5 


2.4 




1.2.3.4 


Ud/4 





* ^JHIOIAH SSb P^a ^IHIOIAIM IIAItfP. 



OllSSOi £ 30I1 £AIS H121 SOI 33H2I CliBii 3Wfc fi- Wffl«aO||W MM P^3(12)2* HI3 Q 

Id 2l ililTdjea 25«gDI, tf3l ±IHI0IAHIi(24.26)e 180° Oil SHSSlfe S82S 

iS^SQ ^^ffllOI/dS 24.26)21 ^Elfe * ±ffllO|A|2l gagOl V P±3 §2121 1/2UH 

i"gcS| flSfiO (Us1=Us2=1/2Ud1). Us1=Us2=1/2Udia Ud1=Ud2=Ud30ll CH& OFSHHI [4*6.^1] Ml 2|6H 

Ud\ + UcB -Ud\- Us 1 - U.s2 = 0 . 

2 o? U^BS. P-^3 = aol£te 21 2t 1,2 £fe 43H Cl±3 *Stf SB Oil CH 611 AH fe ^gEJXI 

ats 4*e~hp oi a I a? ±mm p^a oism£I2i §i a^^ss *xispi ^ish ^e+vmi a § 
mm a oi ^HioiAH^f §*fsa. 

=1213 p^aga ^IHIOIAHeMI 25« :H£IM(d1.d2)S WflMBPl CHS SSMI chsh 

■sass"* rSJi flS iliea-. mis ee, £ 321 H12 a±a(i4)s ssh asstb ssmi choh an 

^l^^t g>fe CHSmS-lfe 01BH [4=*>^2]MI 2|5H S2ISQ. 
/„( (/crt - Ud2)+ 1 /2/.( f/v 1 - U.s2 )=0 

a^i r^Ai ol (Ml AH 4} 3 1 LS feOI HI 2 P^3(14)2| SS2S¥EI 21V P ^3I( 12. 16) SHI 2| Z>1£|0| 

5 ij\ a^mm% a»i 2=*?ibi«s sasss ssraa 2§e atom, -idioiah 2=51 * 

p «(dl *- • m5}7S*& Mia 2P1 &*2Zm 3S3WI A 711 8 4* HP. P±32* ±I8I0|AH§ 

i Va'»o1 A l ai 2 a sismi §^£i£^ s*faa. oicch bssh(eai»xi ai3§3i 

iSoisS tHIOlS »aioiS(32)0l §^21^1 2 £t ^Ml 4=^S 4= HP. B tfS2| * 

3^2joi o^i^goj fi^psui atp. 

SSoT/d loTuS tt^Aia ^ HP. tOEJAH BfS2| «tA| MIMI 21S101 3* SOI 0> 

»5)g^ S ^£| sgg^g^oj 30)1 o| ^ M §§f01^0f »Q. 

b!2l SOI B iSS P^a21 ^D1I0|AH21 121 &0| Hl^^l S£^ 

f ¥«wia »5e yes^i iai ea/p^a biag£i2i i^j§ a>«<» Hfe oisoi h 

p. 

(57) mm 

1 

ei£P±3 EaoiHg iai sa/p^a oissaMi hou-i, 

&3i ia§ £a°i §y^2£?Ei sn-ajaoi &oi sesei g^J^s ^ixife Hna^aa. 

a^i ^nis ea oj gAj^og»E| 2 = ^£ICH fe'?l g4J^MI CHoH S3SS g&^s JHIOj. feOI 

anp^aaa sas »oi s(o)oi a£^ 25553= hh^ihioiahs =?smm ^§°s oit oi£p>: 
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3 EEi-oisg is§ ea/ci£3 oisisa. 
g?e 2 

Himoy aw/H. aw wi ^fflioiAHSr, 

40I P±32l 25^2£¥S 180° 25^11 ^§°£ Sffe 8fECI±3 E£f0|£g ±5!S SEI/Qi 
3 OISi£l. 

g?e 3 

SI 1ST Oil BOI/H. feOI iSi Ea/CI±3 W^gBlfe, 

InciflS ai^»oiAiaa mS «oi »oi as^ 25Mb ai 2 p-3g a sees ^§£5 

ohfc 8fECI±3 EBfOIMS ifil 2a/Cli3 O^gcM. 
g?S 4 

HI3&0II sjouh, feoi ea/ci±3 0ISS£lfe, 

mi\ ^pis saa s*^°£¥a 2 n «acH chsh fii§! g£^s 3HIW. 4PI 

I iz^iMS"! ViiioiA ta - 2 r.a« gg / S2 s fg5- s L s * afc wl2 - ffll0,;dS 5& 

gvs sgog 81- E CI ±3 EBfOIHS iSi 29/ai3 0)gs£l. 

s^e 5 

&3I HI4S0II S1CH/M. 

Ahl , >.ni= C5H01 gAi*o S «EI 2531301 &PI g£l*OII CHSH g£«?S DHIffl &3I 

l^iipZal^i^r^Ifflioi^^^ «a« goi aoi a« 2s«t «I3P±3H a 

Sees ^S2£ 8^ 8fECI^3 EBKHSS ifil 2EH/CI^3 OiSSEI. 

s^e 6 

8JECI^3 EaWMOII SlW/d. 

HIOI^ saioiM», 

HI0l± gaiOIMCHI 3*t90l. g&!^S ^Xlfe iSl 2921, 
^1 ±Bm £ &2i g^og^a 2S^a01 «3I g£*OII CHSH §315(1 afe g&*S 3Mt 

Ihp^Isk 

xn, ^mg 299 gU*££¥EI 252130) #31 g^OII CHSH SiiS g0«fS 
ilClZ32J°l 12g SOI SOI S2^ £S«afe »I1£IBI0|AI». 

gj\ mo\± saioieow gstat 2«*oiioiei ea, 

a^i o«*onoia eon ¥*faffl. «3i aia^aoy esa»3ii flMSfe 3|*siie£ ?si§ *sss 8^ 
£ 5i e ci ^3 Egoism ^eis ea/ci^3 chssp. 

HieeOII aiCHAI. #31 H1 1 ±1111 01 AH- 031 P±3°| 252!2£¥a 180° 25«§I ^S2£ »te-» 
ECI±3 EEhOISS iBI ES/P:£:3 01SSP. 

s^e 8 

HI6e<HI S1CHAH, 031 ifii Ea/Cli:3 (MiSSEIfe, 

Sfeaa fi±aoi«»a «a« eoi ai?! as^ at ai2P-as a sees ^§es »te 

8(EP±3 ES+0l«g ±ffiS Sa/P±3 0)S19. 

s?e 9 

Tit o o,~w ahi abie pas: g^^o S «a ESiiiaCH 031 g0^O|| CHSH g^J^S 

lai i ^ 2a ->T=ml «n Arof^sT eoi so. as* »fc a*«o./H. a se 

S g 5§og §fe 8IECI±3 EBKMM2I iE!§ S9/CI^3 0|gjw£l. 
10 

HISeOH feOI ^fflS Sa/CI^3 CHSg£lfc. 

I? «a"3M ** 3fi7«S3oi«Vaa lei eoi goi aE^ »b xdi3ci-3« a sees 

sgog 8^ECI>l3 EEfOISS ifii Sa/CI^3 OiSSBI. 

s?e 11 

5fEP±a E£foi«s Agji 2 a/ci^3 cHssdia m&£! eawi aoi/d. 
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12 

Button fe^i ^mioiAHfe, 

CI ±39 2S«2S?EI 180° £5S§§ ^§££ 8fe ±S!M 2P/P-3 C^ME^ 

la. 



£0 



£21 



3S 
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